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5>'l!3iftJl (EDTA) m:JS^&. =J^^uyhOT 
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^vym^y-^. N* -i^'a/N^Kir CAD r:x^ 
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NHCH (CO, ' ) CHt CO, 



(CH, ) D 

I 

NHCH (CO, 



Pe, 



M * • H, O 



) CHa CO, 



[00091 *«i*o<i:^i4. d:<ox otztxmkf 

*ttJKiW-e, ajaf5~4 5x:. »*l<«2 5~3 5 
'c<oKwrff*><is. Tyt-r*fcl4T;^;^»u^l5* 20 

3>'N^'Kfc:«LTl~6Sft. »*L<(il. 5-4. 

{citLTO. 5~1. 5Sft. »iL<t40. 8~1S 
[00101 Tn^vy-Jr^>- n . 

#(ai3|^% (Zhu rna 1 Obshchei Khi 
mi i 49 (3) 659-663) . m-aaSfcUT 

[00111 iRV^T. ^^>n:tT;WrW'yS'T$y- 

SB-«t«fc*tLTaiftfi«oi o~3o<gss*9iS-ej> 

;&i;'>A^. ia8Sie!g«:fflV^S<^4JJ:<. 

mmimis^-m^iz^Lxo. 9-2. os*. » 
^t<(4i. 0-1. 3%m.<^mtQmsmmsi.'»9i 



H5~10. »tt<ePH6~8<^)«lirCffd<^<l: 
10~9 0'C. iSFiL«42 0— 5 0X:<0»fflTfT3<0 
( 0 0 1 2 1 iJt. ^min^^i. ISfgRlBfctiV^ 

**-CS«a2-3«T;l/^l'yi/rSy-N. N' - 

PH. ikm<nsis^k!i^^±^mm(:msm.vfi 
[00131 *i6Bgfc±>v^-ctt. RiB»Ta. mm<^ 

PHtt$r4. 0—6. 5. »iL<«5. 5~6. 2tf> 
^N^I|c03-5fl^afc^:StT««L. W 

9iS&s/m§^mc!^^wm^ii'>xmih^Lti(n 
*>. *gtLxm,iznmvx\.^hwmiii:mL. ses 

KHrftigiai. 380~4 00<04HH|$:*L. »^ 
[00141 
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(PDDS) 153. Og. 7jc390. OstiXX/15 

%T>'t-T*2 2 7 . 1 g Eia-cjaf 

%) 13 2. 7g5-linx-C«aSI»U>!Si. ^tT^ 

7. 0 5g (0. 2 5mo I ) ^aanLBHbR|5$r»T 10 

C N 
33. 007 10. 

tmm 33. 521 10. 

2 . #i1«i!iiDlX'<^' hyp m 1 
01<?)16OO~17OOcm-K 3 2 0 0 cm-»t5j: 
1^3 5 0 0 cm-»ftjfi<7)X'<:5' -eil-p<TJ&;Pd? 

3. rj't-r* 

4. 3 7%(ffiftM4. 3 2%) (JIS K8960 20 
76. 0%(aifttt76. 6%) (Zn-XOtCi&^V 

0%*«a[»i. PH5. l?r*L«:. 
[OO151IIM0I 2 30 



C N 
33. 128 6- 
WffOt 33. 104 7. 
2. #n««)RX'<^'WW 02 
02<O 1 6 0 0~ 1 7 0 0 c m-i t> J:l^3 5 0 0 c m-i 

3. 

5. s%(mkm5. 7 6%) m^m^m) 40 

75. 2%{S@fttf7 5.-7%) (Zn-XOt:J:S#^ 

<Offi^CnHisNt O9 PeNaJrO^^it^aiMI 

10%*JgiiB4. PH5. 5^*L«:. 
[00161llteM 3 

MWa. asa-. 2SgiJc§a*;Ic-/P7^;P^'-tiJ:t^*90 



^2 0- CiT?^LTllZ«^ryt-'>Afii&W 

1. 7C»^»NI(%) 

H Fe 
700 5. 095 14. 10 
661 5. 1 1 5 14.16 
ssB^fiAPSrW^S 1 U <y h/W^^^:^:! 1 1 , 3 
- ru/tyj^rSyi^'nA^Kl 5 3. Og. *3 9 

0. 0gtJilf5 0%NaOH*«jK6 0. Og^ttS 

^-cmsm^LimLti. d:tzm (tta"9 9. 
5%) 2 5. asiimtt:^. dffimuz^im&tz 

*r)SilUr«[<0PH$-6. OfcSSL, «ELTRi5« 
ftft<7 50g»;=a^S*-C««Lfe. iJCV^r. ?Sai£:2 0 

• ctx}^mLxmzMm^h*j^A&i:mtii^it 

#L<:mS4 0- Cr3l^3 0^JMiagLy^:. 

1 . 3 -rny WvT 5 ^va^N^'^ZJtm^ h 
V ^MMift&<r)^S,mm. -eoiRftU 13 0.8 
g. JR*7 1 . 2% («fe»fe:*tLT) Xi)-^ti, tt:^ 

1. Tts^^mmix) 

H Fe 
971 3. 911 13. 80 
019 4. 041 13. 99 
*IS^SXP*#t& 1 'J >y h;Mqi0g77X3fc:x^i^ 

yi^^y-ti, N" (EDDS) 14 

6. o«. *37o. ogtJiVi 5%ry*-r*2 
27. igi&ftj2^. m^Tmm^LmmLt:. actc 

«fflSgH5fe- 77jdfd!ft («S99. 5%) 132. 7g 
i7. Otzm^Ltl, C:<0RlB»tC4 0X;T. smi&7 
J6?:ffo/t. -ecoa. «fflrCPH6. Otrm&lMKt 

■cRieaa#56 0gt:^£rsi-csa8Ufe. <jcv^t. 

a«:20* CtX}imtX9C»mTy=E-^J>J&i 

<r>*T^L/::aas4o- c-c3i^30iMiaat 
mzmmiiTy^-^MMm^m^mi^. -e^o 

IRft»13 8. 4g. IR;^76. 6% (SSiS^-f^ 
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c 

m&m 31. 6 01. 11 

31. 5 97 11 

2. 09mmx^^fhfu 03 

aSWl 60 0~1 7 00cm-iUJ:tf3 500cm-» 

3. T^t-T* 

4. 5 0%(aift«4. 4 7%) (JIS K8960 ^rypy- 

7 5. 6%(31ift«7 5. 8 3%) (Zn-XOfcJ:S'¥ 
V-hjg^) 

c:ni5>7^^«f«. f^^iftJRx'^.^' h;PfcJ:t^Tyt 
^K^NliJ^^CiDHisNa 09 P e J: 0«l<(>n&aiMltC: 

0%*«fflEll, PH4. 7i&*Lfe. 
[OO17llQt0i 4 

c 

31. 301 

mmM. 31. 191 

2 . *i1««JKX'^^' h/l- 04 
@4<0 1 6 0 0~ 1 7 0 0 c m-1 tJilf 3 5 0 0 c m-» 

3. :^^•;'>AJ| 

6. i2%(s^fi5. 97%) {m=fwtsm) 

7 5. 2%(aifttl7 5. 7%) (Ztt-XOfcii^W 
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[0018J||i«Hi 5 

IQtMiT»<5»*utl. 3-rny<:^i^sy5?3/\^ 

KSZj^ryt-'>Alg (PDDS • FelS) 8m 
mo 1 . 5i^4:L-CCaC I2 8mmo 1. KH: PA 

5Bil 

'^fl'-hfl:^ HPLC TOC 

(S) (%) (ppm) 

PDDSFe 25 90 
EDDSFe 20 95 
EDTAFe 10 95 
NTAFe 2 5 70 



1. 7BS^«rM (%) 
N H Fe 

. 04 1 4. 802 14. 50 
. 054 4. 773 14. 69 

K160. 6giJJ:tf*370. Ogtta;^*^, 
TNaOH*jS«tl7 6. Ogit^^jgLt. Clc^ 
Jafl5gIJtE3*«!B99 9. 4g«:*2 0 0gfc:SI» 

H6. 0fc^L.^<0l^jRft6«6 5 0gfc:^:6*-Ciia8 

:^<^)*-ra»LfcaiaS4o- c-esi^soi)- 

^^<0IR»i78. 3g. JD^38. 4% (JgflSBZjfetC 

1. 7^ih#f«(%) 
N H Fe 

7. 223 3. 700 14. 60 
7. 275 3. 664 14. 50 

★ O4 0. 2 5gfcJ:lfrax=5fX2. 5g$r#tfa[5:*-C 
1 0 U -y h4^t«RLfc. C:<0«[*PH7. 0~7. 2 
<^)«Hfc:«^^^>«tt?5«3il«lllM ( ML S S : 2 5 
00~3 0 0 0ppm. iaS: 2 0X:) fclO'J-yMl' 

PLC) 5^«fi:TOC^«fS^tT-5/!. IUt0!3-C 

9&^r>'^—*Jh3&. (EDDS • FeS) fcOV^Tt 

at:^. HPLCtffc:tt««!«j®<^>3M!PP$-. TOC 
WiS!«l*<0TOCfii&-t;h.-e:h^tfe. ^ti. lk«<0 
fc«>K:ff5fe4i«mW-h'fl:^ (EDTA • Fefi, 
NTA • F eS) tov^T. ±£fc:fllbTiS1K5S«H 
40 LybtSSfc^Ufc. «Ulio«<OTOCtttt, PDDS • 
Fe = 14 0ppm^ EDDS • Fe = l OOppm. 
EDTA- Fe = 10 0ppm, NTA- Fe = 90p 

lOBSi 20Bfib 
HPLC TOC HPLC TOC 
(%) (ppm) (%) (ppm) 

50 80 75 70 

40 80 70 75 

10 95 10 95 

30 75 50 65 
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7. 05g(0. 2 5mol)imaLmSJBtm 
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C N 



«153. 5g.lR$81. 9% («®lg-«t:«L 

1. 7ta$»»r«(%) 

H F e 



33. 007 10. 700 5.095 14.10 
iVnm 33. 521 10. 661 5.115 14.16 



Hl<0160 0~1700cin-i. 3200cm; i 
i3XX/3 5 0 0 c m- 1 fti6<0X'<.^' hMi^ ^il^tl 

3. Tyt-T*XV^P-h9l» 

4. 37%(iiftfi4. 32%) (J IS K8960 

76. 0%(31i&tt76. 6%) (Zn-XOfcii^ 
l^-hSI^) 

i*t4»jaii4>^««, u^^FWRJDU'^^ hA^^xxrry=ii 
-ra«s<^«g*»4. PDDs«ry^r-'>/4S-*W 

!ft<0«aiCCi 1 H2 0 N3 09 FeJ:»)^<3*i&ai& 

<0 1 0 %*«iSti. P H 5 . 1 
[#^MuE3] 

[«iE«mJiB«l 0015 

C N 



[ooisinsaw 2 

-TToy^yi^T S 15 3. 0 « . *3 9 

0. 0giJj:l^5 0%NaOH*SS6 0. Og^iiSL 

5%) 25. agitatti^. coJlKilt^S^^fc: 

»LfcaiaK4 0' C'C3«H3 Oi«aSL3t. ^t^tl 

1 . 3 -ro^'O'i/r 5 y vnM^'iaizftfflftc^ f 

y •>iJSI±3lfec7)JS^|S3|rr. -5-<0lR*« 13 0.8 
g. il!^7 1 . 2% («fe»tcitLr ) Tftofc. 

1 . immm (%) 



H F e 



ai£fl 3 3. 128 6. 971 3. 911 13. 80 
IhM 3 3. 1 0 4 7. 0 1 9 4. 0 4 1 1 3. 9 9 



2 . #^F«I»IRX'<^ h/l- H2 
H2O1600~1700cm- » ^J:t^3500cm 

3. i-h*j^j*mm^]y~hm& 

5. 8%(aiMl5. 76%) (H^fgBte»W) 

7 5. 2%(aift«7 5. 7%) (Zn-XOtiS^ 

I'-hSS^) 

<^%ffldbKCi 1 Hi 6 N2 O9 FeNaJ:0#<9#L&a 



^Vlimt¥1t-^iW^i>hZtimiLt:, tit. 
!BJi010%*Jg}«±, PH5. 5i&*tfc, 
[¥««E41 

immmB4i} o o 1 6 

[OO16]|lil0« 3 
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y'JTS^y-N, N' -$;riyN^K(EDDS) 14 
6. Og. *370. 0gtiJ:tfl5%ryt-T*2 
27.1 gSrttii*. MS-eSSfS^LgjSLfc. <JCC: 
KK^Hft- 7*»fe (ttS99. 5%) 132. 7g 

•J -/ h;P/^i-<OS0-g-Cl!5c^a;^i^n{p''^l«j2 Ol^SS^tR 
JEiSrffo^:. «aKT'PH6. Ofcr^LSEL 

■CRi5JRil*''5 6 0gfc;^:Si-«S8L^. i>cv>r. « 

C N 

ai^n 3 1. 6 0 1. 11. 

n-M 3 1. 5 9 7 1 1. 

2 . 35^j«l«lDU'<^' 03 
H3<01600~1 700cm- i t>J:t^3500cm 

3. r>'t-r»at^«¥v-b?i!ifi 

4. 50%(iiidji4. 47%) (JIS K8960 
7 5. 6%(ai&tf7 5. 8 3%) (Zn-XOfciS 

=¥p-h««) 

c:*L^7^^t>f«, #^®iRx'<^' y-)Ut3XXfTy=e 

-TA$^</ymmi. EDDS«Ty*-'>AJ!g-*» 
«XO»^Ci 0 Hi 8 N3 09 FeX*)ni^tLhmei 

<010%*ig?K«, PH4. 7i&*Lfc. 

[ffiiE^llKfiS^] 0017 
[ffiEl^] 

C N 
MM 3 1.301 7. 
>M 3 1.19 1 7. 



lRftm38. 4g, m76. 6% («gKf^HRtC« 

LT) Tifcofc. tii. zmikff>7mmm. mm 

1. 7^^)-*ffi(%) 

H Fe 
041 4. 802 1 4.50 
054 4. 773 1 4.69 

[0017lllStU! 4 

mm. ^amaxr/BmSiKni^h i v ^ vm 

K160. 6gfcJ:l^*370. 0 gfta;^. Ifflf*^ 
TNaOH*jS«17 6. Ogi&arF»»Ufc. 
fc, lSfl:IIZStH^!Bj9 9 . 4 g^7|c2 0 0 gt«jS 

H6. 0K:^Lfc«%««*«6 50gfc:^:S*Tiffii 

Lit, iR^r^T. }«a?ri 5* c4'c?&a-fiea»sLt: 
u *ao*T«fej^Lfc«biae4o- cT3i^3oi^ 

■e-<^)JRa»i7 8. 3g,IR^38. 4% (JSftSJrifet: 

1. 5ES«-*f«(%) 

H F e 

23 3. 7 00 14.60 

75 3. 664 14.50 



2 . HfJUSHIRX-^^' 04 

H4<D1 600—1 700 cm- i t>it^3 50 0cm 

3. -^^l;^>-^fiat^^^-^«» 

6. 12%(3iii«5. 97%) (S^«3t»*r) 
75. 2%(3ii6ft75. 7%) (Zn-XOtzXh^ 

z.tit^7cMmm. mmifsix^'!' h/uaxT/i-hv 



Wffl^Ci 0 Hi 4 N2 09 Fefia.X*)n(>tli>m 

iWEmm^i,} mm 
imsemmB^} 0019 
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(57)Abstract: 

PURPOSE: To obtain a new iron chelate compound excellent in biodegradability, useful as an 
oxidizing agent for printing of color photograph, etc. 

CONSTITUTION: An alkylenediamine-N,N*-disuccinic acid iron(III) complex salt of formula (M+ 
is K+, Na+ or NH4+; n is 2-3), e.g. 1,3-propanediaminedisuccinic acid iron(in) complex 
ammonium salt. That compound is obtained by reacting (2-3C)alkylenediamine'N,N'-disuccinic 
acid with ammonia or an alkali metal hydroxide and iron(II) salt in an aqueous medium and 
oxidizing the obtained iron(II) ammonium salt or alkali metal salt of an alkylenediamine-N,N'- 
disuccinic acid. The iron(II) can be replaced by iron(III) in this process. 
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CLAIMS 



[Claim(s)] 

NHCH (COa " ) CHa CO, " 
I 

(CHa ) n Fea * -M * - Ha O 

I • 

NHCH (COa ■ ) CHa CO, " 



[Claim 1] Formula 

(M+ expresses K+, Na+, or NH4+, and n expresses 2-3.) The second iron complex salt of alkylene 
diamine-N and N -disuccinic acid shown. 

[Claim 2] The manufacture approach of alkylene diamine-N according to claim 1 characterized by 
making the first iron ammonium salt of - disuccinic acid, or an alkali-metal salt generate, and 
subsequently oxidizing this, and the alkylene diamine-N [ of carbon numbers 2-3 ], alkylene 
diamine-N [ which reacts and corresponds N'-disuccinic acid in [A] ammonia or an alkali-metal 
hydroxide and [B] ferrous sah, and an aquosity medium ], and second iron complex salt of NTST - 
disuccinic acid. 

[Claim 3] alkylene diaminesN of carbon numbers 2-3, and N* - alkylene diamine-N according to 
claim 1 and N* which are characterized by mixing - disuccinic acid with [A] ammonia or an alkali- 
metal hydroxide, and [B] metal iron in an aquosity medium, and subsequently oxidizing this — the 
manufacture approach [claim 4] of the second iron complex salt of - disuccinic acid The 
manufacture approach of alkylene diamine-N according to claim 1 characterized by making - 
disuccinic acid react in [A] anmionia or an alkali-metal hydroxide and [B] ferric salt, and an 
aquosity medium, and the alkylene diamine-N [ of carbon numbers 2-3 ], and second iron complex 
salt of NTSf -disuccinic acid. 



[Translation done.]. 
* NOTICES * 



JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new alkylene diamine-N and second iron 
complex salt of N'-disuccinic acid which can be used as a photographic-processing agent, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] From the former, it is knovm that iron chelate compounds, such as the 
second iron complex salt of ethylenediaminetetraacetic acid (EDTA), the second iron complex salt 
of a diethylenetriamine pentaacetic acid (DTP A), and the second iron complex salt of a 
propanediamine tetraacetic acid (PDTA), will be used as an oxidizer in the case of color 
photography baking, and it is reported by recently that beta-alanine-N and N' -2 acetic acid and its 
analogue are also used (JP,03- 186841, A). However, although the iron chelate compound currently 
used conventionally has the outstanding engine performance, since it was a compound with which 
decomposition by the microorganism cannot take place easily, there was a problem in the use from 
the position of environmental protection. Moreover, it is the chelate compound of extent same 
although beta-alanine-N and N' -2 acetic acid and its analogue have biodegradability as the 
nitrilotriacetic acid (NT A) said for the chelate force to be weak and to carry out biodegradation 
conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the new iron 
chelate compound which can be used as an oxidizer in the case of color photography baking etc., 
and its manufacturing method while it is excellent in the biodegradability in consideration of 
environmental protection. 
[0004] 

[Means for Solving the Problem] That is, one of this inventions is a formula. 
NHCH (CO2 " ) CHj CO, - 

I 

(CH, ) n Pea ♦ -M * - H, O 

I 

NHCH (CO, - ) CH, CO, ' 

(- M+ expresses K+, Na+, or NH4+, and n expresses 2-3.) - it is related with the second iron 
complex salt of alkylene diamine^N and N*-disuccinic acid shown. 

[0005] Other one of this inventions Alkylene diamine-N which reacts and corresponds - disuccinic 
acid in [A] ammonia or an alkali-metal hydroxide and [B] ferrous salt, and an aquosity medium, the 
first iron ammonium salt of alkylene diamine-N and NW-disuccinic acid, or the alkali-metal salt of 
carbon numbers 2-3 is made to generate. Subsequently, it is related with the manufacture approach 



of the according to claim 1 alkylene diamine-N and second iron complex salt of N -disuccinic acid 
characterized by oxidizing this. 

[0006] Other one of this inventions is related with the manufacture approach of alkylene diamine-N 
according to claim 1 characterized by mixing - disuccinic acid with [A] ammonia or an alkali-metal 
hydroxide, and [B] metal iron in an aquosity medium, and subsequently oxidizing this, and the 
alkylene diamine-N [ of carbon numbers 2-3 ], and second iron complex salt of NW-disuccinic 
acid 

[0007] Other one of this inventions is related with the manufacture approach of alkylene diamine-N 
according to claim 1 characterized by making - disuccinic acid react in [A] ammonia or an alkali- 
metal hydroxide and [B] ferric salt, and an aquosity medium, and the alkylene diamine-N [ of 
carbon numbers 2-3 ], and second iron complex salt of NTsf -disuccinic acid. 
[0008] Hereafter, this invention is explained to a detail. The alkylene diamine-N [ of this invention ] 
and second iron complex sak of N -disuccinic acid has the structure shown by the following 
formula. It is shown among a formula that M+ expresses the ion of either sodium, a potassium or 
ammonium, and forms these salts. Moreover, it is shown that the die length of the alkyl group 
which connects a nitrogen atom consists of 2-3 methylene. Moreover, this compound has the water 
of crystallization of a monad. 

NHCH (COa " ) CHa CO, " 

I 

(CH, ) D Fe3 * • M * - Hj O 



Formula 



NHCH (COa ~ ) CHa CO, " 



(M-h expresses K+, Na+, or NH4+, and n expresses 2-3.) 

[0009] The compound of this invention can be manufactured as follows. First, alkylene diamine-N 
which ammonia or an alkali-metal hydroxide, and ferrous salt are made to react to - disuccinic acid, 
and corresponds to it, the first iron ammonium sah of alkylene diamine-N and NTSf'-disuccinic acid, 
or the alkali-metal salt of carbon numbers 2-3 is manufactured. This reaction is preferably 
performed in 25-35 degrees C the temperature of 5-45 degrees C in an aquosity medium. What is 
necessary is just to choose preferably the l-6Eq of the amount of ammonia or the alkali-metal 
hydroxide used suitably in 1.5-4.5Eq to alkylene diamine-N and N -disuccinic acid. Moreover, what 
is necessary is just to choose preferably the 0.5-1. 5Eq of the amount of the ferrous sak used suitably 
in 0.8-lEq to alkylene diamine-N and N'-disuccinic acid. 

[0010] The alkylene diamine-N and N'-disuccinic acid used for this reaction is compoundable by 
the well-known approach. For example, it is compoundable by making a maleic acid or a maleic 
anhydride, and an alkali-metal hydroxide act on ethylenediamine or propylenediamine, and carrying 
out a pyrogenetic reaction to it (Zhumal Obshchei Khimii 49(3)659-663). A ferrous sulfate, ferrous 
chloride, etc. are used as ferrous salt. It is good to use a ferrous sulfate from a desirable corrosive 
problem. As an alkali-metal hydroxide, that of**** for hydroxides, such as sodium and a 
potassium, is good. 

[001 1] Subsequently, the obtained first iron ammonium salt of alkylene diamine-N and N'- 
disuccinic acid or the alkali-metal salt is made into the ferric salt which oxidizes and corresponds. 
This oxidation reaction can be performed by making oxidizers, such as molecular oxygen and a 
peroxide, act on this, using said first iron complex salt generation water solution as it is. As 
molecular oxygen, ahhough air, oxygen enriched air, oxygen, etc. are mentioned, fi-om the 
standpoint of economical efficiency, air is fond and is usually used. About 10 to 30 times of the 



amount of theory of the amount of the air used are optimum dose to said ferrous salt. As a peroxide, 
the ammonium of persulfuric acid, sodium, a potassium, etc. are good to use persulfate, and should 
just choose preferably the 0.9-2.0Eq of the amount used suitably in 1.0-1.5Eq to said first iron 
complex salt. Moreover, although PH of reaction mixture can perform this oxidation reaction to an 
alkali side in PH field of arbitration from an acidity side, it is good PHs 5-10 and to carry out in the 
range of PHs 6-8 preferably. It is good to use a sulfiiric acid as a PH regulator. Temperature is 
preferably good to carry [ 10-90-degree C ] out in 20-50 degrees C 

[0012] Moreover, the compound of this invention can be manufactured even if it uses metal iron or 
ferric salt instead of ferrous salt in said reaction. When using metal iron, the alkylene diamine-N 
and N -disuccinic acid, the ammonia, or the alkali-metal hydroxide of carbon numbers 2-3 is mixed 
in an aquosity medium, and metal iron is fiirther added to this. In this case, the iron component is 
distributed mainly in liquid. Subsequently, the second iron complex salt of alkylene diamine-N and 
N-disuccinic acid is manufactured by making oxidizing agents, such as molecular oxygen and a 
peroxide, act on this solution, and carrying out the oxidization dissolution of the iron component, 
moreover, the thing made for the alkylene diamine-N and N-disuccinic acid, the ammonia or the 
alkali-metal hydroxide, and ferric salt of carbon numbers 2-3 to react in an aquosity medium when 
using ferric salt - alkylene diamine-N and N' — the second iron complex salt of - disuccinic acid is 
manufactured. Within the limits of above-mentioned, reaction conditions, such as the amount of 
ammonia or an alkali-metal hydroxide, metal iron, and the ferric salt used, reaction temperature, 
PH, and oxidation, can be chosen suitably, and can be performed. 

[0013] this invention - setting - PH value of after reaction termination and reaction mixture ~ 4.0- 
6.5 - it adjusts to the range of 5,5-6.2 preferably. By this, the by-product concentration which 
carries out a byproduction into reaction mixture increases, and crystallization of the product crystal 
made into the purpose from reaction mixture can be made easy. This reaction mixture is condensed 
until that volume turns into three to 5 time weight of alkylene diamine-N used for the reaction, and 
N-disuccinic acid, and it is cooled. After a centrifiigal separator etc. separates with a mother liquor, 
the crystal of the depositing second iron complex salt of alkylene diamine-N and N'-disuccinic acid 
can wash the by-product which rinsed and has adhered to the crystal, and can obtain the purpose 
product by drying. The second iron complex salt of alkylene diamine-N and N'-disuccinic acid 
obtained in this way has the molecular weight of 380-400, and can decompose it by the 
microorganism. 
[0014] 

[Example] Example which gives and e?q)lains an exaniple below 1, 153.0g (PDDS) of 3-pro pansy 
AMESfJI succinic acids, 390.0g of water, and 227. Ig of 1 5% aqueous ammonia were taught to the 
11 cylindrical shape flask which has one agitator, a thermometer, and raw material input port, and at 
the room temperature, churning mixing was carried out and it dissolved. 132.7g (99.5% of purity) of 
next, a ferrous sulfate and 7 hydrates — adding — wanning — after dissolving, it cooled to ordinary 
temperature and the pH value was adjusted to 7.0 by ammoniacal liquor. At the room temperature, 
to this reaction mixture, bottom about 60 minutes of churning were required, 57.05g (0.25 mols) of 
ammonium persulfates was added, and oxidation reaction was ended to it. Then, it condensed until 
it decompressed after the sulfixric acid adjusted to PH6.0, and reaction volume was set to 650g. 
Subsequently, solution temperature was cooled to 20-degreeC and the second iron complex 
ammonium salt was deposited. The centrifiigal separator separated the depositing crystal, and after 
little water washed, it dried at the temperature C of 40 degrees for 3 hours and 30 minutes. The 
obtained second iron complex ammonium salt of 1 and 3-pro pansy AMINJI succinic acid was 
yellow crystalline powder, and the yield was 153. 5g and 81.9% (as opposed to a ferrous sulfate) of 



yield. Moreover, the result of measurement of the amount of ammonia is shown in the elemental- 
analysis value of this crystal, and an infrafed-absorption-spectnim list below. 
1 . Elemental- Analysis Value (%) 

C N H Fe Measured value 33.007 10.700 5.095 14.10 Calculated value 33.521 10.661 5.1 15 14.162. 
infrared absorption spectrum The spectrum of 1600- 1700cm- 1, 3200cm-l, and 3500cm-l near [ 
drawing 1 drawing 1 ] shows absorption of the carbonyl origin, the ammonia origin, and the water 

origin, respectively. 

3. 4.37% (4.32% of Theoretical Values) (JIS K8960 KERUDA-RU Distillation) of Amounts of 
Ammonia 

76.0% (76.6% of theoretical values) (chelatometry by Zn-XO) 

The result of these elemental-analyses value, an infrared absorption spectrum, and the amount 
measurement of ammonia was in agreement with the theoretical value obtained from empirical 
formula CI 1H20N3 09 Fe of PDDS iron ammonium salt monohydrate in the range of an analytical 
error, and it checked that the obtained compound was this compound. Moreover, 10% water 
solution of this compound showed PH5. 1. 

[0015] Example It is 1 and 3 to the 11. cylindrical shape flask which has two agitators, an air 
entrainment ball filter, a thermometer, and raw material input port. - 153.0g of propanediamine 
disuccinic acid, 390.0g of water, and 60.0g of 50%NaOH water solutions were prepared, and at the 
room temperature, churning mixing was carried out and it dissolved. Next, after adding 25. 8g 
(99.5% of purity) of iron powder, oxidation solubilization of the iron powder was carried out, 
blowing air into this solution at a room temperature. It condensed until it carried out unreacted iron 
powder the *♦ exception, and adjusted PH of filtrate to 6.0, it decompressed it and reaction volume 
was set to 750g. Subsequently, solution temperature was cooled to 20-degreeC and the second iron 
complex sodium salt was deposited. The centrifugal separator separated the depositing crystal, and 
after little water washed, it dried at the temperature C of 40 degrees for 3 hours and 30 minutes. The 
obtained second iron complex sodium salt of 1 and 3-pro pansy AMINJI succinic acid was yellow 
crystalline powder, and the yield was 130.8g and 71.2% (as opposed to iron powder) of yield. 
Moreover, the result of measurement of the amount of sodium is shown in the elemental-analysis 
value list of this crystal below at an infrared-absorption-spectrum list. 
1 . Elemental- Analysis Value (%) 

C N H Fe Measured value 33,128 6.971 3.911 13.80 Calculated value 33.104 7.019 4.041 13.992. 
infrared absorption spectrum The spectrum of 1600-1 700cm-l and 3500cm-l near [ drawing 2 
drawing 2 ] shows absorption of the carbonyl origin and the water origin, respectively. 
3. 5.8% (5.76% of Theoretical Values) (Atomic Absorption Analysis) of Amounts of Sodium 
75.2% (75.7% of theoretical values) (chelatometry by Zn-XO) 

The result of these elemental-analyses value, an infrared absorption spectrum, and the amount 
measurement of anmionia was in agreement with the theoretical value obtained from empirical 
formula CI 1H16N2 09 FeNa of PDDS iron sodium sak monohydrate in the range of an analytical 
error, and it checked that the obtained compound was this compound. Moreover, 10% water 
solution of this compound showed PH5.5. 

[0016] Example 146.0g (HDDS) of ethylenediamine-N and N'-disuccinic acid, 370.0g of water, and 
227. Ig of 1 5% aqueous ammonia were taught to the 11. cylindrical shape flask which has three 
agitators, a thermometer, an air entrainment ball filter, and raw material input port, and at the room 
temperature, churning mixing was carried out and it dissolved. 132.7g (99.5% of purity) of next, a 
ferrous sulfate and 7 hydrates ~ adding - warming — after dissolving, it cooled to ordinary 
temperature and the pH value was adjusted to 7.0 by ammoniacal liquor. At 40 degrees C, oxidation 



reaction was performed to this reaction mixture for about 20 hours, blowing air at 71. a rate for /. 
Then, it condensed until it adjusted to PH6.0, it decompressed with the sulfuric acid and reaction 
volume was set to 560g. Subsequently, solution temperature was cooled to 20-degreeC and the 
second iron complex ammonium salt was deposited. The centrifugal separator separated the 
depositing crystal, and after little water washed, it dried at the temperature C of 40 degrees for 3 
hours and 30 minutes. The obtained second iron complex ammonium salt of ethylenediamine-N and 
N-disuccinic acid was yellow crystalline powder, and the yield was 138.4g and 76.6% (as opposed 
to a ferrous sulfate) of yield. Moreover, the result of measurement of the amount of ammonia is 
shown in the elemental-analysis value of this crystal, and an infrared-absorption-spectrum list 
below. 

1. Elemental- Analysis Value (%) 

CNHFe Measured value 31.601.11.041 4.802 14.50 Calculated value 31.597 11,054 4.773 14.692. 

infrared absorption spectrum The spectrum of 1600-1 700cm- 1 and 3 500cm- 1 near [ drawing 3 

drawing 3 ] shows absorption of the carbonyl origin and the water origin, respectively, 

3. 4.50% (4.47% of Theoretical Values) (JIS K8960 KERUDA-RU Distillation) of Amounts of 

Ammonia 

75.6% (75.83% of theoretical values) (chelatometry by Zn-XO) 

The result of these elemental-analyses value, an infrared absorption spectrum, and the amount 
measurement of ammonia was in agreement with the theoretical value obtained from empirical 
formula C10H18N3 09 Fe of EDDS iron ammonium sah monohydrate in the range of an analytical 
error, and it checked that the obtained compound was this compound. Moreover, 10% water 
solution of this compound showed PH4.7. 

[0017] Example It taught the 11. cylindrical shape flask which has four agitators, a thermometer, 
and raw material input port 160. 6g of ethylenediamine-N and N-disuccinic acid, and 370.0g of 
water, and the dropping dissolution of the 176.0g of the stirring ice freezing point NaOH water 
solutions was carried out. Stirring ice fireezing point dropping of what dissolved 99.4g of ferric- 
chloride 4 hydrates in 200g of water was carried out, and stirring and a reaction were performed in 
this liquid at the room temperature after that for 2 hours. It condensed after reaction termination 
until volume was set to 650g, after 6-N hydrochloric acid adjusted this liquid to PH6.0. 
subsequently, solution temperature— up to 15-degreeC - cooling - it put one whole day and night, 
and the crystal was deposited. The centrifugal separator separated the depositing crystal, and after 
little water washed, it dried at the temperature C of 40 degrees for 3 hours and 30 minutes. The 
obtained second kon complex sodium salt of ethylenediamine-N and N*-disuccinic acid was yellow, 
crystalline powder, and the yield was 783g and 38.4% (as opposed to a ferric chloride) of yield. 
Moreover, the result of measurement of the amount of sodium is shown in the elemental-analysis 
value list of this crystal below at an infrared-absorption-spectrum list. 
1 . Elemental- Analysis Value (%) 

CNHFe Measured value 31.301 7.223 3.700 14.60 Calculated value3L191 7.275 3.664 14.502. 
infrared absorption spectrum The spectrum of 1600- 1700cm- 1 and 3500cm-l near [ drawing 4 
drawin g 4 ] shows absorption of the carbonyl origin and the water origin, respectively. 
3. 6.12% (5.97% of Theoretical Values) (Atomic Absorption Analysis) of Amounts of Sodium 
75,2% (75.7% of theoretical values) (chelatometry by Zn-XO) 

The measurement result of these elemental-analyses value, an infrared absorption spectrum, and the 
amount of sodium was in agreement with the theoretical value obtained from empirical formula 
C10H14N2 09 FeNa of EDDS iron sodium salt monohydrate in the range of an analytical error, and 
it checked that the obtained compound was this compound. Moreover, 10% water solution of this 



compound showed PH4.9. 

[0018] Example 1 obtained in the five examples 1, second iron complex anmionium salt (PDDS-Fe 
salt) of 3 -pro pansy AMINJI succinic acid Smmol, and the liquid which contains CaC12 Smmol, 
KH2 P04 0.25g, and 2.5g of meat extracts as a nutrient were diluted to 101. with water. 
Continuation feed was carried out to the activated sludge process equipment (MLSS:2500- 
SOOOppm, temperature: 20 degrees C) in the day in 101. /, maintaining this liquid at the range of PHs 
7.0-7.2. Active sludge used the sludge of the Kawasaki sewage treatment plant. Liquid 
chromatography (HPLC) analysis and TOC analysis of processing liquid were performed. 
Moreover, activated sludge treatment was performed by the approach with the same said of the 
second iron complex ammonium salt (EDDS-Fe salt) of ethylenediamine-N and N-disuccinic acid 
obtained in the example 3. These resuhs are shown below. The cracking severity of a specimen 
material was shown in the HPLC value, and the TOC value of treated water was shown in TOC, 
respectively. In addition, the result which carried out activated sludge treatment according to the 
above about the chelate compound (an EDTA-Fe sah, NTA-Fe salt) conventionally well-known for 
a comparison was also shown. The TOC values of the liquid before processing were PDDS- 
Fe=140ppm, EDDS-Fe=100ppm, EDTA-Fe=100ppm, and NTA-Fe=90ppm. 
Five days after Ten days after 20 days after Chelate compound HPLC TOC HPLC TOC HPLC 
TOC (salt) (%) (ppm) (%) (ppm) (%) (ppm) 

PDDS-Fe 50 65[0019] 25 90 50 80 75 70 EDDS-Fe 20 9$ 40 80 70 75 EDTA-Fe 10 95 10 95 10 95 

NTA-Fe 25 70 30 75 . 

[Effect of the Invention] The resolution by the microorganism also has strongly (chelate constant; 
19-21) the high NITORIRO acetic-acid (NT A) chelate force said for the compound of this invention 
to have biodegradability conventionally. Therefore, the compound of this invention can be used as 
an oxidizer of color photography ****** etc., and is [ no fear of are recording of a chelate 
compound ] and is desirable fi-om the position of environmental proteaion. 
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BASIC- ABSTRACT: 

Alkylenediamine-N,N' -ferric succinate of formula (I) is new (where M+ 
= K+, Na+ or NH4+; n = 2-3) . 

Also claimed is prepn. of (I) which comprises reacting 
alkylenediamine N,N' -disuccinic acid of 2-3C (II) with (a) ammonia or 
alkali metal hydroxide and (b) ferrous salt, in an aq. medium, to 
give ammonium salt or alkali metal salt of alkylenediamine-N,N ' - 
ferrous succinate, and oxidising it. 
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Also claimed is prepn. of (I) by mixing (II) with (a) ammonia or 
alkali metal hydroxide and (b) metal iron in an aq. medium, and 
oxidising it. 

Also claimed is the prepn. of (I) by reacting (II) with (a) ammonia 
or alkali metal hydroxide and (b) ferric salt in aq. medium. 

USE/ADVANTAGE - Used as an oxidant for printing colour pictures. (I) 
has high chelate effect (chelate constant: 19-21) and has high 
decomposition property by microbes. 

In ah example, 1 , 3 -propanediamine disuccinic acid (153. Og), water. 
(39. Og) and 15% aq. ammonia (227. Ig) were stirred at room temp. 
Ferrous sulphide, 7 hydrates (132. 7g) was added to it and were 
dissolved with heat. After cooling to room temp., the pH value was 
adjusted to 7.0. Ammonium persulphate (57.05g) was added dropwise to 
it over 60 mins. and oxidn. reaction was closed. 
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